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本文主要以长周期光纤光栅(LPFG: Long Period Fiber Grating)和布拉格光纤






















































The dissertation mainly focuses on the LPFG (Long Period Fiber Grating) and 
FBG (Fiber Bragg Grating). Many deep researches have been done on the 
fabrication, application, coupled-mode theory, novel device design of the 
fiber grating. 
 
In the thesis, firstly the transmission spectrum of LPFG is numerical analyzed 
under the different condition, based on the coupled-mode theory. Compared 
with the experimental result, the numerical one proves to be correct. Besides, 
FBG's core diameter and refractive index are estimated through numerically 
calculating the dispersion and phase-matching equations, which coefficients 
come from measuring the transmission spectrum of FBG. The computing result 
closes to the experimental one, which provides a new method to measure the 
step-index FBG's parameter. The bisection method is used to improve computing 
efficiency during the numerical calculation. 
 
Secondly, the novel fiber grating device has been fabricated on the D-fiber 
and tapered fiber covered by polymer using the method of Ultraviolet Light 
Photolithography. Much experimental result have been obtained. 
 
Finally, week signal compensation new method is proposed and realized in 
Mach-Zehnder interferometer, affected by its bias phase-shift. 
 
 
Key Words: Long Period Fiber Grating, Fiber Bragg Grating, 
Photolithography, Signal compensation in M-Z 
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Fiber Bragg Grating）和长周期光纤光栅 LPFG








1978年，加拿大渥太华通信研究中心(Canadian Communications Research 









图 1-1 光纤光栅的类型 a) FBG  b) LPFG c)



















































1300nm波段约为 1 pm/µε、1550nm波段约为 1.2 pm/µε（其中ε表示应力的单位，
即一米长的光纤被拉长一微米所产生的微小应力，表示为 1 µε）；而对温度的敏感
表现在波长漂移为：830 nm波段约为 6.8 pm/◦C、1300nm波段约为 10 pm/◦C, 1550nm














图 1-2 FBG用在单模激光器原理示意图 图 1-4 FBG作为泵浦激光器反射镜 





























图 1-5 FBG色散补偿示意图 
























1. 首次采用聚合物和振幅模板光刻的方法在 D 型光纤(D-fiber)和拉锥光纤
(Tapered fiber)上初步制作出可调谐的新型长周期光纤光栅器件。在国内
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该方法制作光栅的速度是 248nm KrF激光器的 250倍。 
C. 聚焦二氧化碳激光脉冲写入法 


















用波长为 10.6μm 的聚焦 CO2激光脉冲逐点曝光光纤制作了 LPFG，如

















包层的折射率显著增大。实验采用脉宽调制的 RF 驱动电路控制功率 10W、5KHz、























2002年，Dragomir A.和 Nikogosyan D.N.等人
[6]
采用 264nm高强度 400μJ、




写出的长周期光栅在 1355nm处的损耗峰高达 28dB。 
E. 振幅掩模法 
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在 1.2dB到 29dB内通过应力调谐。在制作过程中，无需使用任何光照。 
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